In vivo import experiments in protoplasts reveal the importance of the overall context but not specific amino acid residues of the transit peptide during import into chloroplasts.
The N-terminal transit peptide of chloroplast proteins is necessary and sufficient to direct proteins to the chloroplasts. However, the requirement of the transit peptide of chloroplast proteins is not fully understood. In this study we investigated the requirement of a transit peptide at the level of amino acid sequence using an in vivo targeting approach. Targeting experiments with green fluorescent protein (GFP) fusion proteins containing varying lengths of the N-terminal region of the small subunit of rubisco complex (RbcS) revealed that at least 73 amino acid residues of the N-terminal region is required to direct GFP to the chloroplasts without affecting the efficiency. Even a small deletion from the C- or N-termini of the minimal length of the transit peptide results in strong inhibition of targeting. Also, a small internal deletion within the minimal transit peptide strongly affected targeting of GFP fusion proteins. However, when we replaced one or two amino acid residues of the transit peptide with corresponding numbers of alanine residues sequentially, all the mutants were imported into chloroplasts with 80 to 100% efficiency. Together these results suggest that the overall context of amino acid sequence, but not any specific amino acid residue, of the transit peptide is critical for targeting to the chloroplasts.